Numerous scholars assert that welfare recipients face a mismatch between their residential locations in inner-city or rural areas where they live far from employment opportunities located in the suburbs. However, the findings of this study bring into question the wholesale application of the spatial mismatch hypothesis to all welfare recipients. Welfare recipients in mid-sized cities such as Fresno, California, do not face spatial barriers to employment since they live in compact areas where distances between residential and employment locations are relatively short. In contrast, job access is important in the non-urbanized areas of Fresno County where welfare recipients who live in job-rich neighborhoods are more likely to be employed than recipients who are dispersed throughout more isolated, non-urbanized areas.
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Introduction
The spatial mismatch hypothesis has received considerable attention by both scholars and policymakers. First proposed by John Kain in the 1960s (Kain, 1968) , the spatial mismatch hypothesis attributes deepening poverty in many central-city, AfricanAmerican neighborhoods to (1) the shift in the demand for labor toward suburban areas, (2) racial discrimination in housing markets which limits housing mobility among minorities, particularly African Americans, and (3) poor transportation linkages between cities and suburbs. The argument follows that joblessness and low wages among African Americans result, in part, from their spatial separation from low-wage job opportunities increasingly located in suburban areas.
Recently, this spatial mismatch framework has been applied to welfare recipients; many policymakers have suggested that limited access to employment hinders many welfare recipients from finding and keeping jobs. For example, speaking on his initiatives to help low-income families more easily travel to work, former President Clinton stated:
Three-quarters of all the Americans who get public assistance live in central cities or rural areas; two-thirds of the new jobs are in the suburbs. It doesn't take Einstein to figure out that transportation is critical to matching the available work force with the available jobs (The White House, February 23, 2000) .
A number of scholars and urban planners have analyzed the spatial separation between welfare recipients and low-wage jobs in a number of large urban areas such as Atlanta, Boston, Chicago, Cleveland, Detroit, Los Angeles, New York, and Philadelphia (Allard and Danziger, 2000; Bania et al., 1999; Blumenberg & Ong, 2001; Citizens Planning and Housing Association, 1999; Lacombe, 1998; Laube et al., 1997; New York Metropolitan 2 Transportation Council, 1999; Rich, 1999; Sawicki & Moody, 2000.) Rural welfare recipients are likely to be even more isolated from jobs than urban welfare participants since they typically live far from employment centers without access to the extensive public transit infrastructure found in major cities (Deavers et al., 1986; Duncan and Sweet, 1992; Rank and Hirschl, 1988; Rucker, 1994; Tickamyer, 1992; Weber and Duncan, 2000) .
On the surface, the application of the spatial mismatch hypothesis to welfare recipients appears appropriate. Like the poor, welfare recipients disproportionately live in central-city neighborhoods distant from employment opportunities increasingly located in the suburbs. However, it may be premature to adopt a "spatial mismatch framework" to understanding the employment difficulties of welfare recipients since most recipients live outside of large urban areas in medium-and small-sized cities and in non-urbanized or rural areas. Far less is known about the extent and impact of spatial isolation in areas outside of the major urban centers.
The question that remains, therefore, is whether spatial isolation negatively affects the economic opportunities of welfare recipients living in smaller urban and nonurbanized areas. This study relies on regression analysis and block-group level data of welfare recipients to examine the effects of spatial access to low-wage employment on welfare usage and employment rates in Fresno County, California, an agricultural county located in central California. The county is an ideal case study since it has a diverse urban structure that includes a mid-sized metropolitan area, small cities and towns, as well as vast tracts of non-urbanized, agricultural areas. 3 The findings of this study bring into question the wholesale application of the spatial mismatch hypothesis to all welfare recipients. Welfare recipients in the urbanized area of Fresno County do not face spatial barriers to employment since the urban area is compact and distances between residential and employment areas are relatively short.
However, welfare usage rates within Fresno County are twice as high in the urbanized compared to the non-urbanized areas.
1 In these urban neighborhoods, while access to employment is good, welfare recipients face many other barriers that keep them from economic self-sufficiency (Blumenberg, forthcoming; Danziger et. al., forthcoming; Olson and Pavetti, 1996) . In contrast, job access plays an interesting role in the nonurbanized areas of the county. Contrary to previous studies, the analysis shows that welfare usage rates are higher, not lower in job-rich neighborhoods. Welfare recipients are more likely than other rural, low-income workers, to live adjacent to small cities and towns where jobs are located. In the non-urbanized areas, the benefits of job access are realized through higher employment rates. Welfare recipients living in small towns and cities are more likely to be employed than recipients who are dispersed throughout the remainder of the more isolated, non-urbanized areas of the county.
Welfare Recipients and Spatial Isolation from Employment
A large and, now, decades old body of research suggests that spatial isolation from employment opportunities leads to adverse economic outcomes for welfare participants and other low-wage workers. The literature on the effects of spatial isolation 1 Many studies point to higher welfare usage rates in rural and agricultural counties but fail to consider the variation in usage rates within these counties (Brady et al., 2002; Tickamyer, 1992) .
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on the employment of welfare participants is premised largely on the spatial mismatch hypothesis-the notion that joblessness and low-wages can be explained, in part, by the systematic geographic separation of low-wage, inner-city residents from job opportunities increasingly located in suburban areas. The merits of the spatial mismatch hypothesis have been examined in more than 75 studies and, at least, 8 comprehensive literature reviews (Holzer, 1991; Ihlanfeldt, 1992; Ihlanfeldt and Sjoquist, 1998; Jencks and Mayer; 1990, Kain; 1992, Moss and Tilly 1991; Preston and McLafferty, 1999) . With some notable exceptions (Cooke, 1997; Ellwood, 1986; Taylor and Ong, 1995) , the evidence supports the negative economic effects of spatial isolation, particularly among African American men.
Extending from the spatial mismatch literature, welfare researchers have developed a series of ecological studies -mapping exercises -to examine whether welfare participants also face a spatial mismatch (Bania et al., 1999; Blumenberg and Ong, 2001; Cervero et al., forthcoming; Lacombe, 1998; Laube et al., 1997; Rich 1999; Sawicky and Moody, 2000) . While not directly testing the spatial mismatch hypothesis and its application to welfare participants, these studies rely on maps to graphically portray the residential location of welfare participants, low-wage jobs, and, frequently, the public-transit service linking the two. Although the results of these studies vary, all of the major metropolitan areas examined appear to have some low-income neighborhoods where unemployment rates are high, jobs are few, and welfare recipients live distant from employment opportunities.
The research on spatial isolation in rural areas is drawn primarily from descriptive analyses of the travel distances of low-income, rural residents and qualitative studies of 5 the travel barriers facing rural welfare recipients. For example, data from the 1995 Nationwide Personal Transportation Survey show that rural, low-income, single parents travel approximately 10 miles to work, 20 percent more than the 8-mile average for all low-income, single parents. Qualitative studies and newspaper accounts of rural welfare recipients also portray their spatial isolation. The stories of the rural poor highlight the lack of jobs in rural communities, the great distances they must travel to reach employment centers, and other transportation difficulties. One newspaper account tells the story of a former rural welfare participant who found a job that required her to make a "…round-trip drive of three hours" (DeParle, 1997) . In a study of rural welfare recipients in Iowa, one respondent complained about long travel times and limited transit service;
she stated:
I could have had a job on the 15 th [of the month] but I didn't have a vehicle. It takes about half an hour to 45 minutes just to get downtown on the bus. Then another 20 minutes after transferring to the appropriate bus. The buses don't even start out here until 6:15 in the morning. So how the heck can I get to work by 6:30? (Fletcher et al., 2002) This research suggests that many rural welfare recipients have trouble traveling from outlying, job-poor rural areas to employment destinations in adjacent, but distant, urban centers. However, these studies infer but do not measure the direct effects of spatial isolation on rural welfare usage or employment rates.
While these descriptive studies of urban and rural welfare recipients are plentiful, far less welfare research has examined the economic consequences of living in job-poor neighborhoods; and no studies have quantified the economic effects of spatial isolation among rural welfare recipients. In general, employment among welfare recipients is linked to the robustness of the economy (Ziliak et al., 2000) . Hoynes (2000) used 6 county-level data for welfare recipients in California, Hoynes (2000) and finds that a variety of local labor market conditions (higher unemployment rates, lower employment growth, lower employment to population ratios and lower wage growth) are associated with longer welfare spells and higher recidivism rates. With respect to accessibility at the neighborhood level, Blumenberg and Ong (1998) find that access to local employment leads to lower welfare usage rates among welfare participants in Los Angeles. And Allard and Danziger (2000) find similarly; their study shows that access to employment opportunities is positively related to employment rates for welfare recipients in Detroit.
Employment access has other economic consequences; it also affects earnings. Ong and Blumenberg (1998) find that long distance commutes of welfare recipients are related to lower earnings, perhaps because of the difficulty welfare recipients experience sustaining jobs that require long, expensive, and unreliable travel. Finally, the ability to access reliable and efficient forms of transportation can increase the number of employment opportunities easily reachable within a reasonable commute time. For example, studies find that access to automobiles is associated with higher employment rates among welfare recipients (Cervero, et al., forthcoming; Ong, 1996 , Ong, 2002 .
Once again, the few studies that attempt to quantify the employment or wage effects of spatial isolation focus on large urban areas such as Atlanta, Boston, Chicago, Cleveland, Detroit, Los Angeles, New York, Philadelphia, and the San Francisco-Bay Area. The applicability of these findings regarding spatial access to employment in smaller urban areas has received less attention. This is a problem since most welfare recipients live in smaller urban and rural areas. As Figure 1 shows, relative to the total population, the poverty population is overrepresented in large counties, counties with 7 populations over one million. However, approximately 56 percent of the poor live in smaller urban counties, those with populations between 50,000 and one million.
Similarly, little attention has been paid to the spatial barriers facing rural welfare recipients who are arguably the most isolated from employment opportunities since they live in counties where jobs tend to be scarce and highly seasonal, where poverty and welfare usage rates are high, and where public infrastructure such as transit or social services tends to be limited (Deavers et al., 1986; Duncan and Sweet, 1992; Rank and Hirschl, 1988; Rucker, 1994; Tickamyer, 1992; Weber and Duncan, 2000) . At close to 16 percent, the poverty rate for these very small counties is high, higher than the poverty rate for the large urban counties. Therefore, the counties with populations of less than 50,000 also contain a disproportionate share of the poor (20%). case study since it is characterized by high welfare usage rates, a racially and ethnically diverse population, and an urban structure that includes both urban and rural areas. Since the county contains a medium-sized metropolitan area, it is not technically considered a rural county by the United State Department of Agriculture (USDA).
However, since the county is so large, some welfare recipients live as much as 60 miles from the urban center. This analysis relies on U.S. census block-group data to model two different outcome measures-welfare usage rates and the employment rates of welfare recipients-as a function of population and labor market characteristics, including measures of welfare recipients' relative access to nearby jobs. In the first set of models, the dependent variable is the proportion of the working-age adult population (between 18 10 and 64 years) in a block group that receives Temporary Assistance to Needy Families.
For a given block group, i, the welfare usage rate R i is defined as:
where P i is the working-age population (18 to 64) and W i is the number of adults on TANF. Population figures by block groups are from the STF3A files of the 1990 U.S.
Census. The Fresno County Department of Employment and Temporary Assistance
provided administrative data for all welfare participants who were on aid in 1999. These data included addresses and were geocoded in order to assign each welfare participant to a block group. R i is assumed to be a function of the population and labor market characteristics that are summarized in Table 1 .
In the second set of models, the dependent variable is the percentage of employed welfare recipients in the block group. To arrive at this figure, administrative data on welfare recipients were matched to employment data from the California Employment Development Department. Recipients were considered to be employed if they worked at least one of four quarters in 1999. For a given block group, i, the employment rate J i is defined as:
where W i is the number of adults on TANF and E i is the number who is employed.
3
Once again, population figures by block groups are from the STF3A files of the 1990 U.S.
Census. 4 J i is assumed to be a function of the population and labor market characteristics also summarized in Table 1 . [Bach and Carroll-Seguin, 1986; Ong and Blumenberg, 1994 ; also see Table 2 ]. The variable RURAL i is a dummy variable, either 0 or 1. RURAL is equal to 1 if the centroid of the block group is outside the boundary of the census-designated urbanized area; RURAL is equal to 0 if the block group centroid is in the urbanized area.
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We would expect a positive relationship between rural areas and welfare usage since welfare usage rates are typically higher in rural and agricultural areas compared to urban areas (Rural Policy Research Institute, 1999) . In California, welfare usage rates are highest in agricultural counties where ten percent of the population is on aid, almost twice the rate of urban counties (Brady et al., 2002) . Also, we would expect lower employment rates among rural welfare recipients, since most of the county's jobs are located in the urbanized area.
The COMMUTE BY CAR i variable is drawn from the STF3A file of the 1990
Census. The variable measures the percentage of the working population that commutes by private vehicle. Since automobiles allow welfare recipients access to most of the county's employment within a relatively short commute time, areas with high percentages of auto users should be more likely to have lower welfare usage rates and higher employment rates. Since access to private vehicles is also highly correlated to income, this measure also acts as a proxy for the overall economic status of the neighborhood.
The last variable listed in Table 1 measures access to nearby, low-wage, feminized jobs -jobs in which welfare participants are disproportionately concentrated.
Welfare usage rates should be lower and employment rates higher in job-rich areas (Allard and Danziger, 2000; Blumenberg and Ong, 1998) . Using block group data on employment from the American Business Directory (assembled by American Business Information, Inc.), we measure welfare participants' access to low-wage, feminized occupations. Estimates of feminized, low-wage occupations were determined by combining industry data with data from the U.S. Bureau of Labor Statistics on the sex composition of occupations, and an occupational and industrial matrix developed by the California Employment Development Department.
Job access (J i ) is calculated by identifying all other block groups with centroids within a three-mile radius of block group i and weighted using a gravity model. Given that the likelihood that a welfare recipient (and, indeed, all workers) will find a job declines with the distance to the job, the gravity model creates a distance-decay effect on the probability that a welfare participant will find, take, and keep a job. Thus, jobs in block groups within one mile of a residential block group are not weighted. Jobs in block groups located further than one mile are weighted by one dividing by the square of the distance between the two centroids. 7 The relevant measure is the number of employment opportunities relative to the potential labor supply; therefore, the weighted employment figure is divided by the number of working-age adults in each block group (i). The job access variable includes both linear and second order terms. JOB ACCESS (squared) i is included because the marginal influence of job richness likely declines for high values of the measure. The basic models are estimated using least squares regression with the following specification:
R i or E i = a i +x i ß +e i for i=1…n block groups where x i is the vector of observed values for the listed independent variables for block group i, ß is a vector of coefficients and e i is the stochastic term which is assumed to have an expected value of 0 and a normal distribution. To reflect the relative weight of each of 7 This specification is based on numerous transportation studies that show that the flow of commuters between a job center and a residential center declines at a rate proportionate to the inverse of the distance, with a common specification being the square of the distance. See Daniels and Warnes (1980) , Meyer and Miller (2000) , and Sheppard (1995) .
the block groups, the welfare usage models are weighted by the total adult populations (18 and 64) and the employment rate models are weighted by the total number of TANF participants. Finally, to better understand the spatial differences in welfare dynamics, the two models are then replicated for urbanized and non-urbanized areas within the county.
Job Access and Economic Opportunity
Both the descriptive statistics and the regression models reveal the significant differences in employment access in smaller urban areas such as urbanized Fresno compared to non-urbanized areas. urbanized area of the county. In rural Fresno, there are three low-wage, feminized jobs for every recipient compared to 2.6 jobs per recipient in the urbanized area. 9 However, as might be expected, employment in the non-urbanized area of the county tends to be more geographically dispersed than urban employment. Table 3 shows the descriptive statistics for the variables used in the analysis for all block groups and, separately, for block groups in urbanized and non-urbanized areas of the county. The statistics show higher welfare usage rates, lower employment rates, and a greater number of low-wage jobs in urban areas compared to rural areas. The data also reflect the concentration of African Americans and Asians within urban areas of the county. In contrast, rural areas are characterized by higher percentages of less-educated residents, Hispanics, and new immigrants. Spatial Isolation in Rural Fresno. In the non-urbanized area of the county (Table 5) , this study finds a positive relationship between job access and welfare usage rates in the non-urbanized areas. In other words, welfare usage is higher, not lower, in job-rich neighborhoods. However, there is a statistically significant and positive relationship between employment rates and job access. In other words, those welfare recipients who live in job-rich neighborhoods are more likely to be employed than those who live in areas with fewer adjacent jobs. For reporting purposes, the squared value of the job access variable is normalized by 10,000.
Discussion
The findings of this study suggest that spatial access to employment does not influence welfare usage rates in smaller metropolitan areas such as the Fresno-Clovis urbanized area. This result lends credence to the conclusions drawn by a handful of other scholars who have noted that the extent and effects of the spatial mismatch may vary across metropolitan areas. They may be more extensive in large urban areas that have high levels of housing segregation and limited transit service from central cities to outlying suburbs and, perhaps, inconsequential in smaller, more centralized metropolitan areas (Ihlanfeldt, 1992; Ihlanfeldt and Sjoquist, 1998; Weinberg, 2000) . Although a controversial area of research, some scholars suggest that the inefficiencies and political apathy associated with large urban areas may outweigh the benefits of urban agglomeration (Fox, 1980; Hirsch, 1968; Oliver, 2000; Stansel, 2002) . 
Size of Metropolitan Area
With respect to the non-urbanized areas, the story is quite different. The data show a positive relationship between welfare usage and job access. A cursory interpretation of this relationship would suggest that living in neighborhoods with ample employment opportunities increases the likelihood that families rely on welfare, a finding that is contrary to the premise of the spatial mismatch hypothesis. However, the observed relationship is likely due to the spatial distribution of welfare recipients relative to both 25 employment opportunities and other low-income residents. 10 The data show that welfare recipients living outside of the urbanized area are likely to live in close proximity to lowwage employment centers located in small cities and towns. In Table 6 Welfare usage in these areas, therefore, would necessarily be low.
But welfare recipients in the non-urbanized area who live adjacent to employment are more likely to be employed. Therefore, within the non-urbanized area it is important to distinguish between welfare recipients who live in very small cities and towns and 10 The findings underscore the importance of addressing the endogeneity of residential location in studies of spatial access to employment.
26 those who live in the countryside, in more typically rural areas. The findings here suggest that those recipients who live dispersed throughout the agricultural areas of Fresno County are spatially isolated and have difficulty finding employment. However, since most "non-urban" welfare recipients live in small cities and towns, they have good access to employment and high employment rates.
A number of other studies suggest that rural welfare recipients may not have stiffer barriers to employment than urban recipients. Lerman, Duke, and Valente (1999) compared the benefit and tax structures of urban and rural areas and find that financial incentives to work are slightly higher in rural than in urban counties. Also, the rural poor have much higher labor-force attachment than their urban counterparts (Tickamyer, 1992; Lichter et al., 1994) . For example, Lichter et al. (1994) find that the 24.3 percent of rural, female householders are employed compared to 18.7 percent of urban, female householders. Therefore, rural residents receive less of their income from public assistance than urban participants (Tickamyer, 1992) . 11 With respect to welfare recipients, recent analyses show that welfare reforms have resulted in equally strong employment gains in both urban and rural areas and some scholars have concluded that the barriers to entering the labor market appear to be no greater in rural than in urban areas (McKernan et al., 2000; Mills et al., 2000) .
11 Studies show that rural welfare participants have different welfare usage patterns; they tend to have shorter welfare spells but greater numbers of them (Brady et al., 2002; Hoynes, 2000; Porterfield, 1998) .
The rural poor exit welfare more frequently during the summer months when local rural economies are most robust (Brady et al., 2002) .
27
The findings of this study sharply illustrate the limits of relying on analyses based on large urban areas. Smaller metropolitan areas, small towns and cities, and rural areas function very differently from large urban areas and, also, from each other. They each have their own residential and employment patterns that differentially influence welfare recipients' spatial isolation and, therefore, their likelihood of employment. Employment access in medium-sized urban areas such as Fresno-Clovis and in small towns and cities is quite good. In particular, in the non-urbanized areas, employment access relates to higher employment rates. Conversely, for the welfare recipients dispersed in rural, agricultural areas, spatial isolation poses a true threat to their ability to find and maintain employment. However, this study suggests that the general application of "job access and reverse commute" programs across all types of counties is not appropriate nor a good use of funds. The findings in Fresno County in the context of the broader literature on welfare participants and their spatial access to employment suggest that the effectiveness 28 of welfare reform rests, in part, on tailoring programs and services to meet the unique conditions of welfare participants that differ substantially across urban areas and between urban and rural areas. In large urban areas, spatial isolation from employment and limited access to automobiles reduces the likelihood that welfare participants will find employment and, therefore, increase welfare usage rates (Allard and Danziger, 2000; Blumenberg and Ong, 1998) . In these areas, targeted job access and reverse commute programs can potentially link welfare participants to employment opportunities located outside of their neighborhoods.
Serving the Diverse Transportation Needs of the Poor
However, in smaller metropolitan areas and small towns and cities "job access and reverse commute" programs may not be needed or appropriate. The smaller scale of these urban areas means that most welfare participants live reasonably close to jobs.
Additionally, compared to low-income residents of large urban areas, low-income residents in these areas rely more extensively on automobiles, in part because of limited transit services. Therefore, in medium-sized urban areas and in small towns and cities, additional public transit service linking low-income residents to employment opportunities may be unnecessary. If implemented, these services are likely to be undersubscribed and inefficient. In these areas, perhaps welfare recipients would be better served by programs to increase levels of education, to provide additional classes in English as a second language, or to provide specialized services to meet the particular needs of racial and ethnic groups.
The policy challenge, however, is providing transportation services to welfare recipients living in areas distant from cities of any size. The dispersed residential locations of rural welfare recipients make fixed-route transit untenable; fixed-route transit 29 works best in areas with relatively high concentrations of origins and destinations (Levinson, 1992) . However, to serve the transportation needs of the rural poor, many transit agencies have established demand-responsive transit services. Residents are picked up from their homes and transported to adjacent towns where they either find employment or take inter-city, fixed-route transit to larger urban areas. For example, the Fresno County Rural Transit Agency (FCRTA) provides transit service, much of it demand-responsive, in the rural, incorporated areas of Fresno Country. However, travel times on transit from outlying areas into large urban areas may be too lengthy to sustain.
In instances when public transit is not effective -either for welfare recipients or for transit agencies -policies and services must be developed to enable welfare recipients to purchase, insure, and maintain reliable vehicles. Many policymakers are loathe to support policies and programs that might be perceived by their constituents as contributing to traffic congestion, air pollution, and sprawl. However, eliminating "cars" as a policy option will have negative consequences for both welfare participants and public agencies especially in places like Fresno County. Transit agencies may find themselves establishing expensive transit service that transports relatively few welfare participants or low-income riders.
While additional federal resources and programs can help meet the transportation needs of welfare participants, they will only be effective if they are targeted to counties and neighborhoods within counties that can make use of and benefit from such new services and programs. This study shows that in urban Fresno County, spatial isolation from employment may be less of an obstacle than in larger, urban areas such as Los
Angeles. In rural areas distant from employment, low-income residents without private 30 vehicles are severely disadvantaged. Policies should be developed to help these residents own and maintain automobiles. Therefore, given limited public funds, policies ought to reflect the substantial differences in the urban structure of counties and target funding and programs accordingly.
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